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(54) A method for reducing latency in a push-to-talk system 



(57) In the method for reducing latency in push-to- 
talk set up, a calling party communicates with a wireless 
network such that the wireless network initiates a push- 



to-talk operation and-origination of a traffic channel for 
the calling party in parallel, by adding call origination in- 
formation to a short data burst requesting initiation of a 
push-to-talk operation. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to push-to-talk 
(PTT) voice-over-IP (VoIP) services. PTT functionality 
enables a mobile station to quickly communicate with 
one or more other mobile stations substantially simulta- 
neously, just by, for example, depressing a PTT button 
on the calling mobile station. VoIP refers to communi- 
cation of voice using digitized voice transported over a 
packet data network, as compared to the usual circuit 
transport method of voice communication. Accordingly, 
PTT VoIP service strives to provide PTT functionality 
through VoIP communication. 

[0002] Fig. 1 illustrates a prior art general architecture 
for PTT VoIP communication. As shown, a calling mo- 
bile station or calling party (CgP) 1 0 communicates with 
the first wireless network 12 when initiating a PTT oper- 
ation. The communication includes information such as 
an identifier (e.g., phone number, URL or pin number) 
of the party being called (i.e., called party (CdP)) 22. 
The first wireless network 1 2 then communicates with a 
PTT server 1 6 over a public or private, intranet or inter- 
net 14 (i.e., an IP network). The first wireless network 
12 provides the PIT server 16 with information on the 
CgP 10 and the CdP 22. The first wireless network 12 
manages a database 13 of information regarding the 
mobile stations for which the first wireless network 12 
provides wireless communication services. When the 
first wireless network 1 2 also provides PIT services, the 
database 13 also stores, for example, IP address infor- 
mation in association with the mobile station's normal 
identification information. 

[0003] The first wireless network 12 communicates a 
PIT request for the CgP 10 to the PIT Server 16. The 
PIT request identifies the CdP 22 and also provides the 
IP address of the CgP 10. Using a database of informa- 
tion stored therein, the PIT server 1 6 routes the PIT re- 
quest to a second wireless network 20, which in this ex- 
ample serves the communication needs of mobile sta- 
tions within a geographic area that includes the CdP 22. 
The PTT request is routed from the PTT server 1 6 to the 
second wireless network 20 via a second public or pri- 
vate, intranet or internet 18 (i.e., an IP network). As will 
be appreciated, the first and second wireless networks 
1 2 and 20 could be the same wireless network when the 
CdP 22 and the CgP 1 0 are served by the same wireless 
network. Likewise, the first and second public or private, 
intranet or internet 14 and 18 could be the same net- 
work. 

[0004] Using the information, for example, the IP ad- 
dress of the CdP 22 received from the PIT server 16, 
the second wireless network 20 identifies the CdP 22 
and pages the CdP 22. When the CdP 22 responds to 
the page and indicates the CdP 22 is available to receive 
a PIT VoIP communication, the second wireless network 
20 signals the PIT server 16 via the second IP network 



18. In turn, the PIT server 16 signals the first wireless 
network 1 2 via the first network 1 4. Using the I P address 
of the CgP 10 in the signaling from the PIT 16, the first 
wireless network 12 accesses the database 13 to iden- 
5 tify the CgP 1 0. The first wireless network 1 2 then noti- 
fies the identified CgP 1 0 that voice communication can 
commence. For example, the notification typically trig- 
gers an audible notification at the mobile station 10 to 
alert a user that voice communication can take place. 
w [0005] The time required to set-up PTT VoIP commu- 
nication is the time from when the CgP 1 0 initiates a PIT 
operation until the time when the CgP 10 issues the au- 
dible notification. This period of time is typically referred 
to as the latency in a PTT VoIP set-up. A demand cur- 
*5 rently exists in the industry to reduce this latency. 

[0006] While not described above, one factor contrib- 
uting to the latency of PIT VoIP set-up is establishing 
the traffic channel of communication between the CgP 
1 0 and the first wireless network 1 2 for handling the PIT 
20 VoIP communication between the CgP 1 0 and the first 
wireless network 12. Fig. 2 illustrates a communication 
flow diagram for initiating the PIT operation and subse- 
quently establishing the traffic channel - typically re- 
ferred to as origination. As shown, the CgP 10 initiates 
25 the PIT VoIP operation by sending a short data burst 
(SDB) message to the first wireless network 12. A SDB 
message is an IP packet sent between a mobile and a 
wireless network without a traffic channel assigned to 
this task; namely, the IP packet is sent over common or 
30 shared channels. If the SDB message is properly re- 
ceived, the first wireless network 12 proceeds with the 
PTT VoIP set-up operation as discussed above. Addi- 
tionally, the first wireless network 12 sends an acknowl- 
edgement (ACK) message to the CgP 10 indicating that 
35 the SDB message was properly received. 

[0007] When the ACK message is received, the CgP 
10 sends an origination message to the first wireless 
network 12. The origination message requests that the 
first wireless network 1 2 establish (e.g., assign) a traffic 
40 channel to handle the PTT VoIP communication. In re- 
sponse to the origination message, the first wireless net- 
work 12 establishes the traffic channel and PIT VoIP 
communication can commence assuming the CdP 22 is 
available and the remainder of the PTT VoIP set-up op- 
45 eration has taken place. 

SUMMARY OF THE INVENTION 

[0008] The present invention provides a method for 
so reducing latency in push-to-talk set up by triggering and 
processing initiation of a push-to-talk (PIT) operation 
and origination of a traffic channel for a calling party in 
parallel. 

[0009] According to one exemplary embodiment, a 
55 traffic channel is set-up directly in response to a short 
data burst (SDB) message for initiating a PIT operation. 
More specifically, a calling mobile station or calling party 
sends a SDB message requesting initiation of a push- 
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to-talk operation and the SDB message includes an in- 
dication to perform an origination for the calling party. 
[0010] According to another exemplary embodiment, 
an origination message is concatenated to the SDB 
message requesting initiation of a PIT operation for the 
calling party. In an alternative embodiment, a mini-orig- 
ination message is concatenated to the SDB message. 
The mini-origination message does not include at least 
a portion of the calling mobile station's capability infor- 
mation normally present in an origination message. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] The present invention will become more fully 
understood from the detailed description given herein 
below and the accompanying drawings : wherein like el- 
ements are represented by like reference numerals, 
which are given by way of illustration only and thus are 
not limiting of the present invention and wherein: 

Fig. 1 illustrates a prior art general architecture for 
PTT VoIP communication; 

Fig. 2 illustrates a communication flow diagram for 
initiating the PTT operation and subsequently es- 
tablishing the traffic channel between a calling party 
and wireless network as shown in Fig. 1; 

Fig. 3 illustrates a well-known format of a short data 
burst message; 

Fig. 4 illustrates a well-known format of an origina- 
tion message; 

Fig. 5 illustrates a communication flow diagram for 
initiating the PIT operation and establishing a traffic 
channel according to one embodiment of the 
present invention; 

Fig. 6 illustrates a communication flow diagram for 
initiating the PTT operation and establishing a traffic 
channel according to second embodiment of the 
present invention; and 

Fig. 7 illustrates a communication flow diagram for 
initiating the PIT operation and establishing a traffic 
channel according to a third embodiment of the 
present invention. 

DETAILED DESCRIPTION OF EMBODIMENTS 

[0012] For a proper understanding of the present in- 
vention, the well-known format for a short data burst 
(SDB) message will be described, and then a well- 
known format for an origination message will be de- 
scribed. Subsequently, an optional operation of storing 
mobile station capability information at a wireless net- 
work will be described. This optional operation provides 



for improved performance of at least the first and third 
embodiments of the present invention. The embodi- 
ments of the present invention are then described, and 
more particularly, the implementation of the embodi- 
5 ments using the architecture of Fig. 1 are described. 
However, it should be understood that the present in- 
vention is not limited to this architecture. 

SDB Message Format 

10 

[0013] Fig. 3 illustrates a well-known format of a SDB 
message according to TIA/EIA IS-707-A-2. As shown, 
the SDB message includes a message information sec- 
tion, a calling mobile station or calling party (CgP) infor- 
ms mation section, a channel information section, a SDB 
information section, a SDB data section, and an error 
correction code (CRC) section. The message informa- 
tion section provides information such as message iden- 
tifier, message length, etc. The CgP information section 
20 provides information such as the mobile station identifier 
(MSID) for the CgP. The channel information provides 
information such as the active pilot signal strength re- 
ceived by the CgP, and the number of additional pilots 
received by the CgP. The SDB information section will 
25 be discussed in detail below. The SDB data section in- 
cludes, as its name suggests, the data for the SDB, and 
the CRC section includes the error correction code in- 
formation for the SDB message. The CdP is identified 
within the SDB Data, at a layer above the transport layer 
30 and therefore unknown by the wireless network. 

[0014] Fig. 3 illustrates a portion of the SDB informa- 
tion section in greater detail. As shown the SDB infor- 
mation section includes a burst type field, a reserved 
field, and a service option field as well as other fields 
35 not pertinent to this disclosure. The burst type field iden- 
tifies the type of the Data Burst message - for example, 
a Short Data Burst, Short Message Service, Position 
Determination Data (this is defined in TIA/EIA TSB-58.) 
The reserved field is a field reserved for future use and 
40 is ignored by prior art PIT VoIP architectures. The serv- 
ice option field identifies are service type for the SDB 
message - for example, Internet Protocol (IP) or CDPD 
(Cellular Digital Packet Data). 

45 Origination Message Format 

[0015] Fig. 4 illustrates a well-known format for an 
origination message according to TIA/EIA IS-2000. As 
shown, the origination message includes a message in- 

50 formation section, a CgP information section, a channel 
information section, a CgP capability information and re- 
quest section, and a CRC section. The message infor- 
mation, CgP information, channel information and CRC 
sections are the same as described above with respect 

55 to the SDB message format. 

[0016] The CgP capability information and request 
section includes CgP capability information and request 
information. The request information indicates what the 
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origination message is requesting - for example, estab- 
lishing a traffic channel for PIT VoIP communication. 
The CgP capability information indicates the communi- 
cation capabilities of the CgP - for example, the physical 
type of traffic channels supported, and the physical type 5 
of traffic channel requested. 

Storing Mobile Station (CgP) Capability Information 

[0017] An optional exemplary aspect of the present 
invention includes having the first wireless network 12 
store at least a portion of the CgP's capability informa- 
tion in the database 1 3. As is known, when a mobile sta- 
tion initially desires an internet connection, an origina- 
tion message is sent to open a connection between the 
mobile station and the first network 14. According to an 
optional aspect of the present invention, at least a por- 
tion of the mobile station's capability information is 
stored in the database 13 in association with the other 
information kept on the mobile station. The capability in- 
formation stored is in one embodiment, ail of the capa- 
bility information. However, in another embodiment, the 
capability information stored is the minimum capability 
information necessary for the first wireless network 12 
to perform an origination operation and set-up a traffic 
channel between the mobile station and the first wire- 
less network 12 if the first wireless network 12 receives 
nothing more than an indication to set-up such a traffic 
channel. 

A First Embodiment 

[001 8] A first embodiment of the present invention, in- 
volves tailoring the SDB message for initiating the PIT 
Vol P process to also request origination of a traffic chan- 
nel for the PIT VoIP communication. This first embodi- 
ment takes advantage of having the CgP capability in- 
formation stored in the database 13 of the first wireless 
network 12. 

[0019] In this embodiment, the CgP 10 generates the 
SDB message requesting the initiation of a PIT VoIP op-, 
eration according to the format illustrated in Fig. 3 in the 
well-known manner. However, according to one exem- 
plary version of this embodiment, the reserved field in 
the SDB information section is populated with a special 
code that indicates to perform origination of a traffic 
channel for the PIT VoIP communication being request- 
ed in the SDB message. Because the CgP capability 
information is stored in the database 13 of the first wire- 
less network 12 as described above, nothing more than 
this origination indication needs to be provided to enable 
the first wireless network 12 to perform the origination. 
Also, because the reserved field is used, the SDB mes- 
sage according to this version of the first embodiment 
can be processed by legacy architectures that do not 
have the capability to recognize the significance of the 
special code in the reserved field. 
[0020] In an alternate version of this embodiment, a 



special code is placed in the burst type field of the SDB 
information section. The special code indicates that the 
SDB message is a PIT VoIP initiation request and an 
origination request. In a further alternate version of this 
embodiment, a special code is placed in the service op- 
tion field of the SDB information section. Here the spe- 
cial code also identifies an origination request. 
[0021 ] Fig. 5 illustrates a communication flow diagram 
for initiating the PTT operation and establishing a traffic 
channel (i.e., origination) according to one embodiment 
of the present invention. As shown, the CgP 10 sends 
a SDB-origination (SDBO) message as discussed 
above to the first wireless network 1 2 - the first wireless 
network 1 2 having been configured to recognize and act 
on the special code now included in the SDBO mes- 
sage. Namely, in response to the SDB message, the first 
wireless network 12 will initiate the PIT VoIP operation, 
and because of the special code in the SDBO message, 
the first wireless network 12 will perform the origination 
operation using the capability information for the CgP 
10 stored in the database 13. Accordingly, if the SDBO 
message is properly received, the first wireless network 
12 sends an acknowledgement (ACK) message to the 
CgP 10 and establishes a traffic channel between the 
CgP 10 and the first wireless network 12 as shown in 
Fig. 5. 

[0022] By creating the SDBO message, the CgP 10 
triggers the first wireless network 12 to set-up a traffic 
channel directly in response to a SDB message. Con- 
sequently, the CgP 1 0 triggers the first wireless network 
12 to initiate the PTT VoIP operation and to perform the 
origination operation in parallel, and the latency in PTT 
set-up is reduced. 

A Second Embodiment 

[0023] In the second embodiment of the present in- 
vention, the CgP 10 concatenates an origination mes- 
sage having the well-known format of Fig. 4 to a SDB 
message having the well-known format of Fig. 3, and 
sends the concatenated message to the first wireless 
network 1 2 as shown in Fig. 6. In one exemplary version 
of this embodiment, the concatenation is performed, for 
example, at a medium access control (MAC) layer in 
CDM A-2000 of the CgP 1 0 so that legacy networks see 
only an SDB message. The SDB message includes the 
well-known information to trigger initiation of a PTT VoIP 
operation, and the origination message includes the 
well-known information to trigger establishing a traffic 
channel between the CgP 1 0 and the first wireless net- 
work 12 for PTT VoIP communication. 
[0024] In response to the concatenated messages, 
the first wireless network 12 sends an ACK message to 
the CgP 10, initiates the PTT VoIP operation and estab- 
lishes the traffic channel between the CgP 10 and the 
first wireless network 12 as shown in Fig. 6. As with the 
first embodiment, the first wireless network 12 is trig- 
gered to initiate the PTT VoIP operation and to perform 



15 



20 



25 



30 



35 



40 



45 



50 



5 



7 



EP 1 463 346 A1 



8 



the origination operation in parallel, and the latency in 
PTT set-up is reduced. 

A Third Embodiment 

[0025] The third embodiment of the present invention 
is similar to the second embodiment, but makes use of 
the CgP capability information stored in the database 
13 of the first wireless network 12. In this embodiment, 
the CgP 10 generates a mini-origination message. The 
mini-origination message does not include the CgP ca- 
pability information stored at the database 13. And, op- 
tionally, the mini-origination message lacks any other in- 
formation not absolutely necessary to trigger and permit 
performance of an origination operation to establish a 
traffic channel between the CgP 1 0 and the first wireless 
network 12 for PIT VoIP communication, even without 
accessing the information stored in the database 13. 
[0026] As shown in Fig. 7, the CgP 10 concatenates 
the mini-origination message to the SDB message re- 
questing the initiation of a PIT VoIP operation. In re- 
sponse to the concatenated messages, the first wireless 
network 12 sends an ACK message to the CgP 10, ini- 
tiates the PIT VoIP operation and establishes the traffic 
channel between the CgP 10 and the first wireless net- 
work 1 2 using the information stored in the database 1 3. 
As with the first and second embodiments, the CgP 10 
triggers the first wireless network 12 to initiate the PTT 
VoIP operation and to perform the origination operation 
in parallel, and the latency in PTT set-up is reduced. 
[0027] The invention being thus described, it will be 
obvious that the same may be varied in many ways. 
Such variations are not to be regarded as a departure 
from the spirit and scope of the invention, and all such 
modifications as would be obvious to one skilled in the 
art are intended to be included within the scope of the 
present invention. 



using previously stored communication capa- 
bility information for the calling party in the 
processing the origination. 

4. The method of claim 1 , further comprising: 

receiving an origination message concatenat- 
ed to a short data burst (SDB) message, the 
SDB message requesting initiation of a push- 
to-talk operation for the calling party and the 
origination message indicating to perform an 
origination for the calling party. 

5. The method of claim 1 , further comprising: 

receiving a mini-origination message concate- 
nated to a short data burst (SDB) message, the 
SDB message requesting initiation of a push- 
to-talk operation for the calling party, the mini- 
origination message indicating to perform an 
origination for the calling party, the mini-origi- 
nation message not including at least a portion 
of the calling party communication capability in- 
formation in a normal origination message. 

6. The method of claim 5 ; further comprising: 

using previously stored communication capa- 
bility information for the calling party in the 
processing the origination. 

7. A method for reducing latency in push-to-talk set up 
for a calling party, comprising: 

setting up, at a wireless network (12), a traffic 
channel directly in response to a short data 
burst (SDB) message for initiating a push-to- 
talk operation. 



Claims 

1 . A method for reducing latency in push-to-talk set up 
for a calling party, comprising: 



8. A method for reducing latency in push-to-talk set up 
for a calling party, comprising: 

triggering initiation of a push-to-talk operation 
and origination of a traffic channel in parallel. 

9. The method of claim 8, wherein the triggering step 
comprises: 

sending a short data burst (SDB) message from 
the calling party, the SDB message requesting 
initiation of a push-to-talk operation and includ- 
ing an indication to perform an origination for 
the calling party. 

1 0. A method for reducing latency in push-to-talk set up 
for a calling party, comprising: 

sending at least a short data burst (SDB) mes- 



processing, at a wireless network (1 2) , initiation *s 
of a push-to-talk operation and origination of a 
traffic channel for the calling party in parallel. 

2. The method of claim 1 , further comprising: 

50 

receiving a short data burst (SDB) message re- 
questing initiation of a push-to-talk operation, 
the short data burst message including an indi- 
cation to perform an origination for the calling 
party. 55 

3. The method of claim 2, further comprising: 
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sage for initiating a push-to-talk operation that 
triggers set up of a traffic channel directly in re- 
sponse to the SDB message. 
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